Abstract. In this work, Cerium oxide in the shape of nano-rod and nano-cubic were synthesized by hydrothermal synthesis and cerium oxide in the shape of nano-particle were synthesized by coprecipitation method to study UV absorption characteristics of multi-shape nano-cerium oxide. The effects of different precipitants (urea or ammonia or sodium hydroxide) and different contents of cerium nitrate on the morphology, microstructure and ultraviolet absorption properties of nanocerium oxide were studied. Research indicates, the microstructure of nano-cerium oxide with various morphologies were cubic fluorite. When the concentration of precipitants was 0.2175g/ml, the hydrothermal reaction temperature was at 140 ℃, reaction time was in 5 hours, and the calcination temperature was at 450℃, cerium oxide in the shape of nano-rod was uniform distribution, the size was proper and UV absorption was the best. When the Ce (NO3) 3 concentration was 0.6mol/l, the hydrothermal reaction temperature was at 160 ℃, reaction time was in 24 hours, and the calcination temperature was at 450℃, cerium oxide in the shape of nano-cubic was evenly distributed, the size was proper and the ultraviolet absorption was the best. When the concentration of Ce (NO3) 3 was 0.4mol/l, the bath temperature was at 140 ℃, the dry temperature was at 80℃ and the calcination temperature was at 450℃, the dry time was in 2 hours, the calcination time was in 2 hours, cerium oxide in in the shape of nano-particles was evenly distributed, the size was proper and the UV absorption was the best. Conclusion: the morphology of cerium oxide in the shape of nano-particles was the best and the uv absorption performance of cerium oxide in shape of nano-cubic was best among the three shapes of nano-cerium oxide.
Introduction
CeO2 is a highly versatile rare earth materials which can be widely used in light-emitting material, glass polishing agents, catalysts, electronic ceramics, ultraviolet absorbers. [1] [2] [3] [4] So nanoCeO2 has special properties and applications, The morphology and particle size and other requirements of Nano-CeO2 are increasing [5] [6] . The synthesis method, functional properties and application of nano-CeO2 become an urgent problem to be solved. By hydrothermal synthesis and precipitation method and adding different surfactants or modifiers, different shapes of nano-cerium oxide can be synthesized. [7] [8] Special morphology of the nano-cerium oxide will have a special photoelectric effect. The shape of nano-CeO2 has a great influence on its UV Absorption Characteristics. The purpose of this project is to design a kind of nano-cerium oxide synthesis technology, to find a kind of nano-cerium oxide material with the best ultraviolet absorption performance [9] [10] .
Experiment
In this work, rod nano-cerium oxide and cubic nano cerium oxide were synthesized by hydrothermal precipitation method, and the particles were synthesized by precipitation method.
Rodlike Nano Cerium Oxide Preparation
Selected precipitant (urea) concentration as a variable (0.075, 0.1125, 0.2175, 0.3225, 0.4275 g/ml) , cerium nitrate concentration for quantitative, both according to the proportion of mixed and dissolved in deionized water to prepare a solution, then the solution into a Teflon lined, and put into a reaction kettle. The reactor into the oven for heating, temperature setting at 140℃, reaction time was in 5 hours, after completion of the reaction of the obtained precipitate centrifugal washing, into the oven drying, and then into the muffle furnace was calcined, temperature setting were at 450℃. After furnace cooling with the nano cerium oxide powder for grinding and bagging to wait for the test.
Cubic Nano Cerium Oxide Preparation
The concentration of cerium nitrate as a variable (0.1, 0.2, 0.4, 0.6, 0.8mol/L), the first weighing amount of cerium nitrate and sodium hydroxide, respectively, they are dissolved in the de ionized water, and respectively, with a magnetic stirring 30min. After mixing the above two solution mixture, continue to use a magnetic mixer stirring 30min. After stirring, the Milky suspension within polytetrafluoroethylene was place in reaction kettle. The reaction kettle is put in a drying box, and the temperature were set at 160℃. Reaction to 24h. After the reaction, the water and ethanol were washed three times respectively by using DI water and ethanol respectively. After washing, the product were dry in the argot pro drying box at 80 ℃, the calcination temperature was at 450℃ in 24h to obtain the duct, grinding and bagging.
Preparation of Particle Nano Cerium Oxide
The concentration of cerium nitrate as variable (0.1, 0.2, 0.4, 0.6, 0.8mol/L), ammonia as precipitator, the first weighing amount of cerium nitrate, and dissolved in water. The cerium nitrate solution in the constant temperature water bath, set the temperature of 65 ℃ and140-160℃. Under the condition of constant stirring, a certain concentration of ammonia water is dropped at a certain speed. Until the solution pH value is 10. During the solution from colorless to gray, purple, and finally into yellow. After the reaction is completed, the precipitation was washed several times with DI water and ethanol. After washing, put in a dry box at 80 ℃to dry. Calcination of 2h at 450 ℃, grinding and bagging.
UV visible spectrophotometer (UV757CRT) were used in test. The wavelength of the test range was 200-800nm. The UV absorption Characteristics of the different morphologies of nano cerium dioxide were studied by UV visible light spectrophotometry. The UV absorption properties of the different morphologies of nano cerium oxide in were compared.
Results and Discussion
Analysis SEM of Three Shapes of Nano-CeO2 Crystal Figure 1 shown as SEM patterns of nano cerium oxide synthesized when urea concentration were 0.2175g/ml. It can be seen from the figure, nano-CeO2 crystal synthesized were in the shape of nano-rods. With increasing concentrations of urea preparation obtained cerium oxide nanorods grow in size. When Urea concentration exceeds 0.2175g /ml, the size of cerium oxide nanorods changed small and had agglomeration trends. When the concentration of urea was 0.2175g /ml, cerium oxide in the shape of nano-rods was uniform distribution, the size was proper. Figure 2 shown as SEM patterns of nano cerium oxide synthesized when cerium nitrate concentration were 0.6mol/L.It can be seen from the figure, nano-CeO2 crystal synthesized were in the shape of nano-cubics. With the cerium nitrate concentration increasing, the size of cerium oxide nano-cubic does not changed and morphology were better and better. When cerium nitrate concentration was 0.8mol/L, the cerium oxide nanocubics had agglomeration trends. Therefore, When the concentration of cerium nitrate reached 0.6mol/L, cerium oxide in the shape of nanocubics was uniform distribution, the size was proper. Figure 3 shown as SEM patterns of nano cerium oxide synthesized when cerium nitrate concentration were 0.4mol/L.It can be seen from the figure, nano-CeO2 crystal synthesized were in the shape of nano-particles. The prepared nano-particles of cerium oxide showed agglomeration, which changed to agglomerates. When the concentration of cerous nitrate was too low, the diffusion capacity of decomposition product was small, and the formation of nano-CeO2 particle nuclei were restricted and the particles were small and easy to agglomerate. Figure 4 shown as XRD patterns of cerium oxide nanorods synthesized in five kinds of urea concentration. It can be seen from the figure, nano-CeO2 crystal were cubic fluorite structure. All of the diffraction peaks is consistent with the standard diffraction peaks of CeO2 (JCPDS 34-0394), space group Fm-3m. Changing the concentration of urea had no effect on the nano cerium oxide crystal. Figure 5 shown as XRD patterns of cerium oxide nanocubics synthesized in five kinds of cerium nitrate concentration. It can be seen from the figure, nano-CeO2 crystal were cubic fluorite structure. All of the diffraction peaks is consistent with the standard diffraction peaks of CeO2 (JCPDS 34-0394), space group Fm-3m. The concentration of cerium nitrate little impact cubic nanometre cerium oxide crystal. Figure 6 shown as XRD patterns of cerium oxide nanogranules synthesized in five kinds of cerium nitrate concentration. It can be seen from the figure, nano-CeO2 crystal were cubic fluorite structure. All of the diffraction peaks is consistent with the standard diffraction peaks of CeO2 (JCPDS 34-0394), space group Fm-3m. Cerium nitrate concentration had no effect on particle nanometre cerium oxide crystal. Figure 7 shown as UV absorption properties curves of nanorods cerium oxide in five kinds of urea concentration. It can be seen from the figure, when cerium nitrate were cerium source, urea were lye, when the urea concentration was increasing, UV absorption properties of nanorods cerium oxide would change for the better, but when the urea concentration reached 0.2175g / ml, the UV absorption performance of nanorods cerium oxide was the best. If urea concentration was increased continuously, would only lead to samples of the UV absorption properties of decline. The UV absorption properties of the nanorod cerium oxide were change as follows: Rod 3 is larger than rod 4, rod 4 is larger than rod 5. Rod 5 is larger than rod 2. Rod 2 is larger than rod 1. The nano rod cerium oxide had best UV absorption properties in the urea concentration of the third group or 1 0.2175g/ml. Figure 8 shown as UV absorption properties curves of nanocubics cerium oxide in five kinds of cerium nitrate concentration. It can be seen from the figure, when cerium nitrate were cerium source, sodium hydroxide were lye, when the cerium nitrate concentration were reached 0.8mol/l, the it's UV absorption performance were decreased significantly, When the concentration of cerium nitrate reached 0.6mol / L, the peak value of the ultraviolet absorption performance were reached and was the best. The UV absorption properties of the nanocubic cerium oxide were change as follows: cubic 4> cubic 3> cubic 2> cube 5> cube 1. The nanocubics cerium oxide had best UV absorption properties in the urea concentration of the 4th group or 0.6mol/L. Figure 9 shown as UV absorption properties curves of nanoparticles cerium oxide in five kinds of cerium nitrate concentration. It can be seen from the figure, when cerium nitrate were cerium source, ammonia were lye, the ultraviolet absorption ability increases first and then decreases. When the concentration of cerium nitrate were increased from 0.1mol/L to 0.6 mol/L, the UV absorption performance were increased gradually. When the concentration of cerium nitrate continues to increase, the UV absorption capacity were decreased. Therefore, in the five group samples, the 3rd group or 0.4mol/L was the best. The UV absorption properties of the nanoparticle cerium oxide were change as follows: Particle3> Particle2> Particle1> Particle4> Particle5. 
Analysis XRD of three shapes of nano-CeO2 crystal

Study on UV Absorption Properties of Three Kinds of Morphologies of Nano CeO2 Crystal
Conclusion
A. According to XRD and SEM analysis, Cerium oxide in the shape of nano-rods and nano-cubics were synthesized by hydrothermal synthesis and cerium oxide in the shape of nano-particles were synthesized by co-precipitation method Microstructure of nano-cerium oxide with various morphologies were cubic fluorite.
B. When the concentration of precipitants was 0.2175g/ml, the hydrothermal reaction temperature was at 140 ℃, reaction time was in 5 hours, and the calcination temperature was at 450℃, cerium oxide in the shape of nano-rods was uniform distribution, the size was proper and UV absorption was the best.
C. When the Ce (NO3) 3 concentration was 0.6mol/l, the hydrothermal reaction temperature was at 160 ℃, reaction time was in 24 hours, and the calcination temperature was 450℃, cerium oxide in the shape of nano-cubics was evenly distributed, the size was proper and the ultraviolet absorption was the best.
D. When the concentration of Ce (NO3) 3 was 0.4mol/l, the bath temperature was at 140 ℃, the dry temperature was 80℃and the calcination temperature was at 450℃, the dry time was in 2 hours, the calcination time was in 2 hours, cerium oxide in in the shape of nano-particles was evenly distributed, the size was proper and the UV absorption was the best.
E. The morphology of cerium oxide in the shape of nano-particles was the best and the uv absorption performance of cerium oxide in shape of nano-cubic was best among the three shapes of nano-cerium oxide.
